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Transport and Stroage of Petroleum

by P. I. Shishchenko and K. A. Apresov

Transport i Khranenie Wefti, 1950, pp 29, 63, 88, pp 8C-84, l
97-9¢, 114, 115, 118 and 119, Rusiian book, 1950
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UNGLASSIFIED = For Officlel Use Nt
(p 2] TABLE L

Number Types of Installation . 71 P

1 Buildinge 25 L
ﬂfﬁ 2 Pipelines 15 6.5
| 3 Pumps 10 10
L Thermal Engines 1 20
5 Storage Tanks 15 6.5

6 Artificial Installations along Route 20 5

7 Electrical Eguipment 10 10
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{ p63] (contioned) TABLE 7 Page 2

P

B3} (2] 31 (L) [s1 (6] 7 (8l [9 [10]

150 45 159 40 17.15 350 10.0 376 1o 90.26

150 5.5 159 52 20.82 350 12.0 376 52 107.72
i 80 169.99

150 8.0 159 ] 29.79 350 18.0 376 .
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in Millimeters

B & R § 'é "8" 3 R 3 £ Nominal Dismeter,

Wall Thiokness,

in Millimeters

~—
N
[

3.25
4.0
5.0
3.75
5.0
7.0

5.0

7.0
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TABIE 7

Table 7 gives the dimensions of o1l pipelines according to GOST 5098.

S & & 8 g 5 » 5‘ ﬁ

g 28 8F f: 5. §, 88
géggéa A7 §§ 1§ jii

_ o =1

i £43 2% 55 3§35 33 §83°

L] [s] [6] [7 (81 9]

ho 6.87 200 6.5 216 40

52 7.10 200 7.5 216 52

80 8.76 200 11.0 216 80

Lo 9.8, 250 7.5 267 Lo

52 12.70 250 9.0 267 52

80 15.09 250 13.0 267 80

Lo 12.73 300 9.0 325 Lo

52 15.78 300 11.0 325 52

80 21.75 300 16.0 325 80
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38.56
55.61
48.00
57.26

70.1
85.18
121.93
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[p 87

’ The charscteristics of the most widely used types of

tank: cars are given in table 8 taken from the book of V. V.

N Povoroghenko entitled "Organization of the Transportation
of Liquid Freight on Railroad Transport", [Railroad Transe
port Publishing Housel, 15L41).
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Weight,

in Tons

[u]
7.55
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p 88
[1] [2) [3] Y] £3} L6} {71
#&nglo~Cerman & -%: 27.2. 223k 0.79 12.16 30.2
North Caucasus N 27.1 13.6 0.50
. . 10.17 .2
7t o bion ®
American
{Canadian) h 35 24.8 0.71 .95 31.4
i
1
Figures in the denominator refer to braking tank cars.
A f,n .
i )
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The followlng factors, as can Le seen {rom table 8, con-

) stitutes fundamental technical characteristics of tank cars.

s a., Oarryinw capacity == maximam weight load psrmitted for
transportation in tank car. The actusl load capacity differs, ace
cording to the specific gravity of the oll product being trans-
ported, For example, the load capacity of a four-axle tank cay”
built by to the Plant imeni Andre Marti, whose tank has a volume
of 50 cublc meters, is: 38,0 tons for gasoline with a speclfic
gravity 0.760; 42,5 tone for kerosene with a specific pravity of
0.850; L6.5 tons for crude oil with a mpecific gravity of 0,930,

The tenks cars are stencilled to indicate their load capa-

city in terms of water,

p 68 b, Tare--weipght of the empty tank car is shown in tons an

the longltudinal supporting member of the frame,

o, Coefficlient of weighte-ratlio of weight of empty tank
car to carrying capacity. The smaller the coef{ficient the more
economlical is & tank car froam the point of view of weight carrying

capaclty.

d. Axle loade-depends basically on the dimensions of rails
and the strength of railroad tracks, Our railroad network has an
average maximun permissible axle load of 18 tons and on newly con=

stroted lines up to 20.5 tonsa,

Depending on the nature and quality of transported oll proe
ducts, tank cars are classified according to the following categories:

o~
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(1) orude oil, (2) lubricating oll, (3) kerosene, (L) gasoline,
and (5) asphalt.

Tank car intended for a particular type of oil product can=
not be utilized for transporting another product without prier
cleaning, For example, crude oil tank cars are intended for all

p 89 kinds of dark oil products, aome of which cannot be put into the

tank car until it has been cleaned.

0il is losded into the tank car through the dome, Dispensing
equipment is of design specielly for each kind of product trans-

ported,

p 80 2L, OIL TRANSPORTATION ROUTES

The favorable geographic location of the principal reglions
of the oll industry in the USSR, most of which are to be found
not far from the Casplan Sea, has made possible the wide utiliza-
tion of water transport. The principal oil=procdacing region of
the Union, Baku, is located on the shore of the Casplan Sea and
this has resulted in the fact that the overwhelming volume (about
70 percent) of Baku oll and oil products are sent over the long

p 80 water route -= Caspian Sea Volga-Mariinsk System-Leningrad, Along
this route are to be found large supply bases which distribute oll
to the remaining parts of the country. For example, oll products
reach Moscow by way of the Volga~Moscow Canal, and Molotov via the
Kama and Chusovaya rivers., 0il products from a number of polnts
are distributed to all of Siberia by way of a combined rall-water

routs using the riveras of the Ob'~Irtysh basin, The supplylng of

W
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the country's central reglons is done primarily through oil bases
which are located alonpg the Volga,

A special feature of hauls over the Casplan sea is that sea=
golng vessals do not call at Astrakhan'! itself because of shallow
water, but go only as far as the Astrakhan' l2«foot roadstead, 160
kilometers from Astrakhan' and 670 kilometers from Baku, At this
roadstead, which serves as & transshipment junction, oil cargoes
are pumped from the seapgoing vessels of the Kasptanker type to
roadstead (semi-seagoing) barges of the Reydtanker type for delivery

to Astrakhan', which i1s the larmest base on the Volga,

This is an open roadstead because the slight incline of the
bottom in the northern part of the Casplan Sea and because the con=
stant silting from the Volga River does not permit the transfer of
such loads to any shore, Furthermore, this roadstead is not a
fixed geographic point because the gradusl shoaling of the mouth
of the Volga and the northern part of the Caspian Sea and the cofi=
comitant increase in tonnage and consaquent deepbr settling of
seagoing vessels make it necessary to bring the roadstead vessels

further and further into the open sea,

The special conditions involved in transporting oil cargoes
from the roadstead to Astrakhan' have resulted in the creation of a
special roadstead fleet converted from river barges that have been

specially reinforced so & to travel on open water,

\ Y e b N
\ « ? .
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The Astrakhan' base receives oil products {rom roadstead

veanels and transfers them to Volgza river barges,

p ol 011 oargoes po to Leningrad from Hybinsk by way of the
Mariinsk system, Shallow water and the presence of sluice gates
demands the use of & special type of small vessel with a net

capacity up to 900 tons,

The shippiapg of oll products from Agtrakhan' is possible
only from the beginning of April to the end of November because
the mouth of the Volga and the northern part of the Caspian Sea

freeze during the winter,

Iransportation between the other ports (Krasnovodsk and
* Makhach-Kala) takes place the whole year around, Krasnovodsk |
gerves as the principal base for supplying Middle Asia through l
overland hauls by means of railroad and later over water by means .
of Amu-Dar'ye River, Oil cargoes are shipped from Makhach-Kala by

railroad for supplying nearby areas,

On the Black Sea the principal transshipment port is Odessa
where oil products are shipped from Batumi, Tuapse, and Novorossiysk
for supplying principally the southwestern reglons of the Union by

way of the Dnepr.

011 obtained from the island of Sakhalin at Okha is shipped
by pipeline to the port of Moskal'vo, where 1t is transferred to
sea barg«s,'which carry it to Nikolayevsk, Here it is agein transe
ferred to river barges and delivered by way of the Amur to Khabarovsk

for refining.

w 10 =
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25, OIL~CARRYING VFSSELS

Vessels transporting oil and oil products can tasioally be
broken dewn into sea and river crafty they can be further sube

divided into salf-propqiled and noneself-propelled craft,

At the present time seagoing oilecarrying vessels, usually
called tankers, have a load capacity varylng from 1000 to 9000 tons
(for voyages on the Caspian and Black 8ea), ocean-going up to

12,000 tons,

Barges are used for hauling 0il products along lock systems
(Mariinsk system), The width of vessels is limited by the size of
p 81 the locks, With respect to design they differ but little from those
of the Volga, having a net capacity up to 900-1000 tons.

‘ p 82 A1l oil-corrying vessels differ from those carrying none l
liquid cargoes in that they are divided into compartments which
prevent shifting of the antire mass of the liruid to any one side
while the vessel is underway, If liquid cargoes were permitted to
move freely within the ship, this would tend to cause excessive
dipping.of the prow or stern, as well as heeiing to the sides, To
prevent this ocourrence the hull of the vessel 1s divided longltudinale
ly and transversely by a number of water tight bulkheads runming

from the bottom to the deck, In this way the hold is divided into
individual compartments (tanks), and stern and prow compartmenta

which are dry, 1This design for liquidecarrying vessels checks the
shifting of the liquid carge throughout the hold while the vessel

is in motion, increases the stabllity of the vessel (etability

- *“ -1 -
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refers to the ability of the vessel to repain lts lnitial upright
position alter temporarily looa;iing it because of some external

force), and also reinforces the sirength of the vessel, Moreover,
the aepurat% tanks make it possible to transport different kinds

of oll products simultaneously on the same vessel,

The compartments are interconnected through openings in the
bulkheads which can be hermetically sealed by metal wicket valves
called clikets, The clickets are controlled by handwheels located
on the deck and are opened only during the time of loading and un-

loading of cargo,

On self-propelled lijuid-cargo vessels (figure 33) the ene

gine and boller rooms are located in the stern of the vessel,

Both the stern and prow compartments are separated from the
liquid=cargo compartments by two watertight vertical bulkheads
which are set 1 to 1.5 meters apart,

“wl2 e
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Mgure 33

Liquid=Carrying Vessel (lanker)
1 « No 1 cofferdam; 2 = No 2 cofferdam 3 - boiler fuels L - tenks
for storage of oil products; 5 = pumplng compartment 6 - pilot

bridges 7 ~ boiler room.
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Large-tonnage tankers of the Kasptanker type bullt &t the
Krasnoye Sormovo Plant carry up to 9000 tons of oil; they are de=

simed for service on the Caspian Sea, They conalst of a prow

“section, a dry bllgs, a forward cofferdam, 9 pair of middle cam=

partments 9 pair of side compartments, an engine room and stern

(storage) compartment,

The 9 pair of central compartments and 8 pair of side com=
partments are adapted for the receiving and transportation of only
one kind of oil product., The last, the ninth, pair of slde com-
partments is located under the pumps which are next to the engine

room and are separated from it by a transverse bulkhead,

The central cargo compartments do not come in contact with
the engine room, Past the ninth pair of central compartments are
to be found the fuel compartment and a cofferdam, In this way the
stern cofferdam does not continue from one side to the other but

is only a section between the longitudinal side partitiona.

The bulkheads contasin valves which can be opened to re-
ceive or discharge the cargo. When these valves are open, the

oil can flow from one compartment to another,

With the valves open all of the oil gravitates toward the
ninth pair of central compartments from which point it is dise

charged by pump.,

Tankers are equipped with four~cylinder, two-cycle diesels

of the "MAN" type, The cutput of each engine is 1400 horsepower,

—lh-
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The total output Lis 2000 horsepower,

Tankareto=shore discharge 19 acoomplished by means of two
contrifupal cargo pumps and two cleanins pumps, The capaclty of
each cargo punp La 800 cuble meters per hour and of each cleaning

pump 150 cubic metera of water.

Tankers also have equipment for flushinn decke and are pro=
vided with gas vents which run from the compartments up along the

masts,

Special oll piers have been built for the loading and une
loading of oil=carrying tankers and barges, These plers provide
accomodations for vessels, shore plpelines, oil storage facilities,

ete,

Loading is gravitational when the relief of the area pro=
vides adequate speed; otherwise, shore-based pumps are used, The
ship-to=share connection is made by means of 2 flexible metal pipe-
line.

At roadsteads, & seagolng tankerd unloads directly into a
roadstead barge which tles up to its sidej the tanker's punps are
used, So as not to overwork the tanker's pumps when discharging
at a pler, the tanker pumps its cargo into nearby, intermediate,
shore storage facilitiesy shore pumps later transfer the cargo to

oil storage tanks.

Figure 3l shows the design of the hull and plpelines of an

ollecarrying barge.
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Both barze and tanker hulls are divided into compartments

which are connected by valves,

‘ p Bl

B = S Y AN
50 7
Figure 3k

Design of the Hull and Pipelines of & River 0il-Carrying Barge

1 = longitudinal bulkheady 2 - transverse bulkhead; 3 - dry prow

sectiony L ~ dry stern sectionj 5 - main pipeline; 6 = branching .

to compariments; 7 - fantailj 8 ~ watertight bulkhead, :
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For loadinm and unloading the barges are provided with a
plpeline which has branchea running to each compartment. Loading
and unloading of the barges is usually accomplished by means of
pumps which are located on the barge tugboats, fixed shore pwnps,

A or floatins ollepump units which are capable of performing all

loadine and tranaloading operations,

32, TRANSPORTATION IN CONTAINERS

p 97 The oldest method of transporting oil products is in cone

tainers; under certain conditions this method is 8till important,

Such widely used oil products as masoline and kerosene are
shipped in containers only when there i8 a very small quantity ine

volved or when there is no railroad or waterway avallable.

‘ 0il products, which are produced in insimifieant quantities
and which cannot practicably be stored in tanks are also transported I
13

in containers,

1 At the present time the following are the principal types
being transported in containers: highequality oils, solidified
lubricants, oll bitumens, and various other speclal kinds of oll

products,

Iron drums, wooden barrels and iron and tin cans are the

most widely used kinds of oil containers.

p 97 For light oil products(gasoline and kerosene), atrong iron

drums having a capacity up to 275 liters are used, but oils and

e b T
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solidifled lubricants are shipped exclusively in wooden barrels
having a capacity ranging from 100 to 225 liters, Cane having a
capacity of 16 to 80 liters are used for small quantities of olls,

solidified lubricants, and fuel,

The desipn, capacity and use of the containers described
above are determined by different OST specifications and by the

technical conditions current in the oil industry,

The containers are received at the oil supply bases in
railroad cars and vessels but are transshipped to the consumer via

truck,

Container® tranaportation is costly because it adds a large
additional expense to the cost of oll products. For this reason

‘ it is necessary to devote a pgreat deal of attention to problems of
proper transportation (loading, unloading, storage) in order to

prevent deformation of the containers which would render them un=

f1t for further use.

33, TRANSPORTATION IN TANK=-CONTAINERS

For purposes of decreasing the cost of transportation in cone
tainers and of alleviating the demand for metal barrels, sturdy,
small capacity iron tank called "oontainers" are being used. These
containers vary in sizes from 1.4 to 6 cublc meters; they are
transported on railroad flatcars and then transloaded onto trucks
for direct delivery to the consumer, Certain types of containers
(1L to 6 cubic meters) are provided with integral rims on which

they can be rolledy when fitted out with a special yoke they cen

“ 18 -
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be drawn by a truck-tractor (Ccigure L0)., This means of transporte
p 98 ing the containers 18 effaclive not only along mood roads but also
where there aro no roads, which 13 of great lmportance when supe

plylng fuel to agrioltural machinery operating in the [{islds.

When oil is transported in contalners the quality of the
product remains unchanged up to the time of use; the contents are
not subject to the losses which are unavoidable for all other
neans of transportation whlch involve loading, unloading, punpdng,

and bulk storage.

!

Figare 4O

Drawing of Container b

1 - barrelj 2 - rimsy 3 - cap; L - huby 5 ~ yoke for tow car
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In any case, all authors who have attampted to make such a
study conour that such loases when taken on tha scale of the entire
oll industry of the USSR are tremendous and, in monetary terms,

conprise hundreds of millions of ribles annnally.

(Professor Yakovlev, deputy ashairman of the Commission on
Motor Miel of the Academy of Sclences, mentions in an article pube
lished in the paper "Tekhnika", No L, 1937 that losses in monetary
terms should be fixed at one and a half blllion rubles annually
and in quantitative form at 40 percent of the total quantity of

light oil fractlions produced in 1936, )

According to data of AzNII, gasoline fraction losses of oil
in air lift operations vary from 0.8 percent for heavy oil to a 2
percent light oil of the weight of produced oil. Be estimating the
gas factor to be on the average 50 cubic meters per ton for com=
pressed wells, we thus will have a losa for each 1000 tons of oil
obtained by air 1ift ranging up to 20 tons of gasoline and 50,000
cublc meters of gas, which is the equivalent of 50 tons when con=

verted into oil,

Experiments in determining loss from evaporation have been

carried out by many researchers both in the USSR and abroad.

We shall mention ocertain of these experiments below so as to

give an ldea of the characteristic sige of such loasses.

The aversge rate of evaporation from a hermetic tank having

a capacity of 8,745 tons filled with gasoline attains 1,11 tone per

v
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URCLASBIFIED - For Officisl Use Only
day (or 1.7 percent of the volune contained in the tank per yo&ar).
Losses in summer exceed averapge annual losses by approximataly

1/2 percent,

In order to determine the effect of ventilating valves, a
comparative experiment was conducted with two tanks having a capk-
clty up to 8,75k tons f£illed with masoline, wherein one was pro=
vided with a valve in meneral use adjusted for a pressure and vacuum
of 22 millimeters of water column and the other had an ordinary
opening without a valve, Both tanks were subject to identlcal cone
ditions of temperature and the length of storage (about 35 days) was

the same,

" ‘ The experiments showed the followinz daily loss: 548 liters
for thé tank equipped with a ventilatiny valve and 933 liters for |

the tank with the ordinary opening.

Interesting data on loss during storage for half-full tanks
of gasoline with varying specific gravity and pas expsnsibility are
p 118 given by A, F. Vinogradov in the publication "NChM No 12 (L9LT7).
The results are shown as curves in figure L9 wherein annual storage
losses due to slight volitilization are plotted on the abscissa
p 119 for gasoline with a vapor density of "p" equals 600, 375, and 140
] millimeters of mercury colwan for four locations in the USSR: 1 =
. Astrakhan', 2 = Kuybyshev, 3 - Leningrad, and ki = Arkhangel' sk,
The graph gives the ratio of loss to tank capacity, type of gesoline,

and climatiec conditions,

UNCLASBIFIED ~ For Official Use Ouly
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